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Viktor Genel is an independent, Russian born inventor, designer 
and inventor who has lived in America since 1990. The Meta-
grobologist caught up with Viktor to discuss his main creations 
which are real three dimensional geometrical puzzles, however 
Victor also produces sculptures, jewellery, has an interest in 
photogrpahy, writing and puzzles using business cards. Vic-
tor believes that he doesn’t consider himself to be an inventor, 
more of  an explorer of the wonders of the Universe” - he says 
- “Puzzles are the best intersection of science and art”.

Metagrobologist:  Can you tell what are your main interests and 
inspirations? What made you start creating these wonderful 
sculptures and works of art?

Viktor: I guess creation is my way of life. I don’t feel right just 

making living, or actually just living, meaning consuming whate-
ver I can afford to consume. I think the very common definition 
of a good life is wrong. It’s somehow measured by things you 
can get from the environment. Creative life is measured by what 
you add to this world. If the world finds it valuable it might pay 
you back (maybe later, maybe not at all). The thing is that the 
payback must not affect what you do.

Metagrobologist: How are these generally constructed? 

Viktor: My puzzles are generally constructed as geometry ba-
sed machines. I tried to avoid tricky ways to puzzle people. My 
puzzles usually don’t have any artificial contraptions. And this 
approach is vider than just with puzzles. I am fascinated by the 
beauty of Geometry. My Shapeways shop is called GeoMachine. 
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Designer Profile: 
Viktor Genel
This approach covers other objects, like 
rollers, jewellery and 3D installations. 

Metagrobologist: What material do you 
prefer to work with and why?

Viktor: Materials don’t really matter to 
me. I am not a woodworker, my wooden 
puzzles were produced by Wayne Daniel 
and Tom Lensch. I made a couple myself, 
never in large quantities. I make my pro-
totypes from paper.

Metagrobologist: You have a beautiful 
range of puzzles. Which of these puzzles 
do you think is the most interesting so 
far?

Viktor: I think my most interesting latest 
puzzle is ReCube. It’s my best 3D printed 
puzzle so far. It was in 2012 IPP compe-
tition and I can produce it for $200. The 
ReCube is a 3D printed puzzle. A puzzle 
of this complexity can never be made by 
any other mean. TriCube was it’s working 
name during development (then I had its 
white plastic prototype). 

Metagrobologist: Why can’t a Dodecahe-
dron -  the only Plato’s solid missing from 
your site be made? Can you tell us a little 
about yout Hedge Cone sculpture? When 
was this sculpture first created? What 
inspired you?  

Viktor: The HedgeCone was created for 
the Boston Figment event last July. It’s 
actually a rhombicosidodecahedron made 
from square bases with traffic cones and 
I am now convinced that HedgeCone is a 
piece of Deutilization Conceptual Art. 

The pentagonal and triangular faces are 

actually voids. what you see in the voids 
is an exercise ball, inflated inside. 

It deutilizes 30 traffic cones into squares  
forming a Rhombicosidodecahedron. It 
deutilizes 60 toilet seat bolts/nuts into 
Sixty Rhombicosidodecahedron vertices. 
It deutilizes an exercise ball  into a pure 
sphere  (inscribed sphere of the Rhombi-
cosidodecahedron). There are also several 
blog posts about it - even in the Boston 
Globe.

Metagrobologist: You provide some ama-
zing examples of how you have used 
American standard business cards to 
make Plato’s solids! Who’d have thought 
that business card folding would offer 
this amount of discovery! Can you brie-
fly describe where your inspiration came 
from to start doing this?

Viktor: The Business Card endeavor really 
grew from an amazing ratio of American 
cards. Please take a look at the abstract 
of my workshop at the Symmetrion con-

vention in Delft in August. There are a 
couple of interesting puzzles can be made 
from Business Cards.

The most interesting offspring of this ad-
venture - MeconoMorpf is going on right 
now. Please check my blog at ViktoG.com. 
There are post there related to articles 
about it in Yahoo voices.

Metagrobologist: Can you explain how 
you got involved in 3D printing and how 
have you found the process with Sha-
peways? What software do you use to 
create your amazing works of geometry 
on the Geo Machine Shop?

Viktor: I started working with Google 
Sketchup since I learned about its exis-
tence. It’s such a wonderful program! I 
had a formal training in CAD years ago, 
and I never got to use it in real life due 
to its unnecessary complexity. I chose 
Shapeways because of their streamlined 
process and low cost. 

A day without a new creation is lost forever.
Since my first look at this world I’ve been 
building something. Over years I figured 

that what I like most is to make something 
seemingly impossible. Impossible to function, 
but nevertheless working, or even impossible 
to exist and still here it is – nice and shining.”  

Viktor Genel
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Shapeways along with Sketchup opened 
a whole new field for me. Now I can start 
and finish an entire project myself.

Metagrobologist: You have developed 
a number of very interesting puzzles. 
Would you care to please explain if you 
have any particular favourite puzzles? 
Who has been most inspirational? 

Viktor: A real surprise. My favorite puzzle 
is a Rubik’s snake. I have been fascinated 
by its ability to produce a long list of di-
fferent solutions. It belongs to a very li-
mited list of puzzles based on tight space 
packing and graph theory. In fact one of 
my own favorite designs belongs to this 
group - “Puzzle of Puzzles”. I am in a pro-
cess of negotiation of its mass produc-
tion.

Metagrobologist: Inside Out Puzzles: 
What can you tell us about your so-called 
invertable puzzles, the Octo-Inverto, ste-
lla-octangula and Quadro-Inverto which 
consist of identical or similar parts capa-
ble to assemble in different ways.

Viktor: Actually the parts must be identi-
cal, not similar. This is a very important 
point. In my search for my best puzzle 
I’ve been limiting a number of different 
parts, until it became one. The only way 
to go beyond that was to start creating 
puzzles with all identical parts, capable 
of producing different solutions. Thus 
- invertibles. I was incredibly lucky that 
one of my most complex invertibles was 
manufactured by Wayne Daniel. Others 
still exist as paper models only. 

Metagrobologist: Molecular Puzzles: You 
explain on your website that you believe 
the molecular puzzles are a very interes-
ting class of objects based on a physical 
phenomenon of the dense spatial pac-
kage of spheres. Can you tell us a litt-
le about the Octetra, Big Oc, Kuball and 
Icosball.

Viktor: Octetra is a set of parts which in 
different combinations can be assem-

bled into two different shapes - an octa-
hedron or a tetrahedron. Big Oc is a jum-
bified version of Octetra. 

Kubal is a very interesting puzzle based 
on an ability of cube to have triangular 
and hexagonal dissections. Although it’s 
actually a simple puzzle, a task of produ-
cing a rectangular shape out triangular 
parts is quite challenging. Icosaball is a 
variation of a diagonal star with spherical 
endings.

Metagrobologist: Your Interchangeable 
Puzzles: These interlocking puzzles are 
capable of sharing parts with each other. 
What can you tell us about the Magic 
Crystal family of puzzles and the Quad 
Squad.

Viktor: Magic Crystal family is a bunch of 
descendants of the diagonal star. I made 
them long time ago in Russia, when I had 
no idea that other designers are also 
working on this, including Stuart Coffin. 
Later I learned that many members of 
this family were reinvented many times 
by different designers at some point. The 
only one which I couldn’t find recreated by 
others is Pulsar aka Hexo-Inverto, which 
by the way also is invertible.

The Quad Squad was also developed long 

time ago as a simplified version of the 
same concept. Four of its members were 
made by Wayne Daniel.

Metagrobologist: Box Puzzles: When 
most puzzle collectors and fans hear “Box 
Puzzle” they picture a box that opens se-
cretly, with a sophisticated lock inside 
which you cannot see and you have to 
guess blindly what it is. Your puzzles are 
nothing like that. Can you explain how 
you developed your ideas such as the 
Hard Nut set and what they are?

Viktor: I was never a big fan of a traditional 
Box Puzzle concept. It “sort of” defeats 
its own purpose. If it’s a common sen-
se box, it’s supposed to hold something 
and be easily accessible. Besides I really 
prefer open geometric designs to secret 
locks and passages.  So my idea of a Box 
Puzzle is: An interesting puzzle with a ca-
vity inside capable of holding something 
tightly, another puzzle possibly. Many 
of my puzzles from different categories 
are like that, Quadro inverto, for example, 
holds a two-piece pyramid puzzle inside. 
This can go on through several levels, one 
more puzzle inside, and another, and so 
on... And this is exactly what Hard Nut 
is - a “matryoshka” of several thin shell 
puzzles held inside each other.
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Metagrobologist: You have 
the option for visitors to win 
some of your puzzles throu-
gh the Afterain contest. Can 
you explain what this is?

Viktor: Well, I am still trying 
to build a catalog of high 
symmetry Afterain solu-
tions. I got some great ideas 
from brilliant people. They 
are all listed in the Afterain 
Gallery. I am almost convin-
ced that there is no more 
solutions satisfying a very 
simple rule of the contest - 
the solution must have at 
least some symmetry. 

There is no proof though 
that there is no more solu-
tions to be found. That’s why 
I keep the contest on.

Metagrobologist: Interloc-
king:  Almost all your puzzles 
are interlocking, however 
you feel fit to describe a se-
ries of puzzles that don’t fit 
into that category such as 
the Mace Grenade, P-Hut, 
Mechanobot, Gear etc. Can 
you explain why? 

Viktor: Actually I’ve always 
had a hard time with the-
se classifications. Now I 
can say with confidence - I 
am not following them any 
more, the “interlocking” ca-
tegory makes no sense to 
me at all. All my puzzles hold 
together, when assembled, 
regardless of their category.

You may find more about Vi-
ktor at the folliwng addres-
ses: http://www.puzzle-
man.com
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M atti Linkola is a Finnish Metagrobolo-
gist. He has been interested in puzzles 
“almost all his whole life”. He made his 
first wire puzzles when he was under ten 
years old and his first self-made six piece 
burr is over 50 years old.

For a long time Matti was unaware of any 
other puzzlers. James Dalgety was his 
first contact around 1970.  After that he 
started to collect puzzles little by little. In 
1980 he found some other Finnish collec-
tors, and they founded the FPA (Finnish 
Puzzle Association). 

Now the FPA has over 40 members in this 
unofficial association of people seriously 
or at least more than a little bit interested 
in puzzles in Finland. Matti likes to work 
with wood although he describes himself 

Matti
Linkola
Puzzles

as not a very good craftsman. He has now 
made over 400 wooden burrs, packing 
puzzles etc. to add to his collection and 
hundreds more to to exchange with 
other puzzlers. You can see good part of 
his collection in The Puzzling 2007 web 
gallery. This was an exhibition that took 
place in the in the Museum of Technology 
in Helsinki between 2007 and 2008. There 
were about 1300 puzzles on display, most 
of which were from his collection. 

Visit his website at: 
http://www.tutka.net/%7Elinkola/
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T he  2013 IPP, IPP33 was held in Nar-
ita, Japan, August 2-4, 2013. Over 60 

puzzles were entered with The Puzzlers’ 
Award selected by IPP attendees; all other 
prizes selected by Judging Committee 
The Puzzlers’ Award was won by Dancing 
Shoes by Goh Pit Khiam. The Jury Grand 
was awarded to the Helical Burr by Derek 
Bosch. The Jury First Prize was award-
ed to GEAPPLE by Andras Zagyvai. Jury 
Honorable Mentions were Galaxy by Bram 
Cohen and Slide Twist Twist Slide by Tony 
Fisher.

Visit http://www.puzzleworld.org for 
information on the IPP events.Im-

ages:  The great website of http://www.
johnrausch.com/designcompetition/

Galaxy

Slide Twist Twist 

IPP: 2013 Gallery 
of amazing puzzles 

Helical Burr
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Snake Case

Dancing Shoes GEAPPLE

IPP: 2013 Gallery 
of amazing puzzles 
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Capsule 
Construction

Ball Snake 
Pyramid

Binary Bud

10 Cutter Blades4Hex
4x4x3 
Rhombo Box

Alexandria’s 
Diamond

Ball In Cylinder 
No 1Albis Ball
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Escape from 
AlcatrazElevator Puzzle Elle

CuboctahelixClair de Lune
Convergent
Evolution

Drop Slider Eight Wrestlers
Dispersed 
GC Lock
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Matatom

Ladder of 
Brahma

Manholes 55

Housing Crunch
Eyes, Nose and 
Mouth Hexagonrings

Karakuri Box

King’s Court

I’m Possible
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Rhombic 
MazeRain Drop Rattle Twist 4

N-one 2MazeRoll
Monge’s 
L-cubes

Phantom Fish Qin Nez Borz
Oct-Tetraxis 
Assemblies
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Ze RD - Evil 
Twins

Triangle Washington 
Monument

Tetrakis
Ring and 
Cherries

Six of One, 
Half a Dozen

The In’Possible 
Puzzle

Tri-Symmetrics

Tetromino 
Tablet 18
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T4-IITetraCubed A Plugged Well

Books T/V ?
ZooLogical 
Garden #2 Symmetrick

Bucolic Cube Tri-symmetrics
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A “Lexomino Puzzle” is a type of pie-
ce-packing challenge which I invented 
after the popularity and commercial suc-
cess of my “Digits In A Box” puzzle. That 
latter puzzle comprises ten pieces, each 
representing a digit 0 through 9, that 
must be packed inside a box that is 5x5x5 
units in volume. The pieces themselves 
are all designed within a 5x3x1 bounding 
volume, and it proves to be very tricky to 
interlock them so that they fit into the 
box.

Digits In A Box was conceived in 2006, 
and I sold several high quality metal ver-
sions as well as some laser-cut mini ver-
sions until the puzzle was licensed by the 
manufacturer Popular Playthings. The 
mass-produced, plastic versions they sell 
are available at many toy stores as well 
as online retailers.

After designing Digits, I soon decided to 
expand the puzzle in an obvious way. 
How tightly could I pack all 26 letters of 

the alphabet? Into how small of a recta-
gular box could they fit? As with working 
with digits, the answer to those ques-
tions very much depends upon how the 
letters are designed.

My twenty-six letters first took the fo-
llowing forms:

It was impossible to make some of the 
individual letters fit within a 5x3x1 boun-

THE EVOLUTION OF
LEXOMINO
PUZZLES
BY ERIC HARSHBARGER
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ding box and still look decent. The M- and 
W-shapes, as would be expected, required extra 
room, and even the J-, Q-, and R-pieces required 
more than the typical three units of width. 

One will notice, also, that I used a bit more con-
touring in these letter designs than the num-
bers used in Digits. That puzzle had pieces who-
se corners were all 90-degree.

I added the minor curves to the letters for both 
aesthetic and practical reasons. Without those 
variations some of the letters would have been 
identical (the H, K, and X, for example). Even 
with the curves that I used, many of the letters 
appear similar, but, at least with a closer inspec-
tion, they may all be distinguished.

With the letters designed, I then had determine 
the best box size into which I would pack them. 
The total volume of the twenty-six pieces was 
286 voxels (a “voxel” beig a 1x1x1 unit). 

One must remember that even though I’d roun-
ded many of the corners to tweak the shapes of 
the letters, if a piece’s form even slightly occu-
pies a particular voxel, it must be assumed that 
the whole voxel is filled at that point (in other 
words, from an abstract standpoint, the H-, K-, 
and X-pieces *are* exactly the same shape).

At 286 voxels, I decided a 9x7x5 box would be a 
nice target to try to fill. In general I find it more 
pleasing when the boxes are as close to cubic as 
possible, but that must be balanced against the 
idea that I want the “piece density” to be as clo-
se to 100% as possible (i.e. I want there to be as 
few unfilled voxels as possible when the pieces 
are fit into the box). 

A 7x7x7 box would have been perfectly cubic, 
but that volume would be have been 343 voxels 
and would have left way too much extra space 
in the box (making it much easier to solve, not 
too mention the thought of some of the pieces 
actually rattling around loose).

But would it even be possible to fit the pieces 
into that 9x7x5 box? The obvious way to test 
things is to rely on a computer program. I had 
used the freely available BurrTools (http://burr-
tools.sourceforge.net/) to help design and enu

THE EVOLUTION OF
LEXOMINO
PUZZLES
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merate solutions for my Digits In A Box 
puzzle, but using it here would prove to 
be trickier. The much higher piece count 
of the Alphabet puzzle was prohibiting 
BurrTools from finding any solutions in 
a reasonable time (I had no need to find 
all of the solutions, just one, but still, at 
twenty-six pieces, the program was going 
to take way too much time).

So what could I do?

Well, at first, I simply tried to solve the 
puzzle traditionally, by hand. Digits In A 
Box, with just its ten pieces, is a non-tri-
vial puzzle, to say the least. So imagine 
how much more difficult a twenty-six 
piece version would be.

For a whole weekend I toyed with the 
pieces, and by Sunday afternoon I’d come 
agonizingly close to a solution: a single 
cubelet was protruding from the desired 
9x7x5 bounding box. But try as I might, I 
could not rearrange the pieces to sneak 
that final voxel into place (this frustra-

tion, by the 
way -- one cu-
belet sticking 
out -- is often 
encounter by 
people playing 
with the original 
Digits In A Box 
puzzle).

An hour or so la-
ter, however, it 
dawned on me 
how I could use 
this almost-solution, in conjunction with 
BurrTools to possibly find an answer. In 
my manipulations of the pieces, I had 
found a way to pack fourteen of them 
into an extraordinarily dense subspace of 
the 9x7x5 box. It was so dense (only one 
or two unused voxels) that I had not alte-
red that part of my near-solution for the 

last half of my attempts.

What I realized, then, was that I should 
simply define that fourteen piece “blob” 
as a single piece within BurrTools. And 
then along with the twelve yet-to-be-
placed pieces, the program would only be 
shuffling thriteen 
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shapes. It was very likely a solution could 
be found (of course, I would be missing 
any possible solutions that did not ha-
ppen to use that particular blob of pie-
ces; but again, I didn’t want all of the 
answers... just one would suffice).

Sure enough, after allowing BurrTools 
to do the number-, er, letter-crunching 
overnight, I woke up the next morning 
and had a solution (I had nearly a thou-
sand solutions, actually). I immediately 
laser-cut a set for myself and built a box 
to place them in.

Of course, this is all supposd to be leading 
to the phrase “Lexomino Puzzle”. Now 
that idea is an obvious extrapolation from 
this point in the story, but at the time I 
made my Alphabet box it took me a week 
or so to see the light.

It occurred to me, now that I had sha-
pes for all of the letters of the alphabet, 
I could easily make puzzles that spelled 
out anything. As long as the word or 
phrase was not too lengthy, BurrTools 
could probably provide me with a solu-
tion (for various box volumes even), and 
I could create custom puzzles for peo-
ple, uniquely designed for their names or 
such.

The word “lexomino” seemed like a nice 
coinage to me (from “lex-”, the Greek root 
for “word” and the “-omino” suffix which 
is present in so many polyform shapes 
these days -- “pentomino”, “hexomino”, 
“polyomino”, etc).

So that’s how the Lexomino Puzzles web-
page came to be on my website. At the 
address:

http ://www.er icharshbarger .org/
puzzles/lexomino/

visitors may read about this unique type 
of puzzle, see a few more pictures, and 
decide if they want to request a puzzle 
based on their name or maybe their fa-
vorite word.

Since I started selling these puzzles in 
2010, I have tweaked the shapes of a few 
of the letters. 

You’ll note that the N and the V have been 
modified. I think that the newer versions 
look nicer (even though I was hesitant 
to introduce the 45-degree angle of the 
V-piece into the whole design scheme). 
There are a few “alternate” forms for 
some of the other letters as well, but the-

se are the ones I consider “standard.”

One condition I wanted the standard set 
of letters to satisfy, was that those twen-
ty-six had to still fit within the original 
9x7x5 box. The new N-piece occpuies one 
more voxel that the old one, and the new 
V-piece (even though the 45-degree sides 
might seem to be more forgiving) actually 
requires two more units of volume.

The Alphabet set is now 289 voxels in 
volume. Can it still be packed within my 
original (9x7x5=) 315 voxel box?

I’m happy to say that it can be. How is 
it done? Well, for that information, Dear 
Reader, you’ll just have to buy a set of 
your own...

I hope you will consider visiting my web-
pages.

Besides being a puzzle designer, Eric Har-
shbarger is also an expert-level competi-
tive Scrabble player, a builder of large mo-
saics out of Lego bricks, and a creater of 
many other geeky items such as puzzle-
hunt pencils and original dice. You may 
find much of this documented at www.
ericharshbarger.org
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Upon his homepage (in German) you can find a wide 
range of extraordinary put-together, disentangle-
ment, interlocking, route-finding and other puzzles.

Visit his website here:
http://www.markus-goetz.de

Markus Götz 
Puzzle
Designer

Markus is an extraordinary puzzle-collector and designer from Ger-

many who is interested in nearly all types of puzzles: put-together, 

take-apart, interlocking, disentanglement, sequential movement and 

impossible objects ...
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01
Sweeter than Sweets - Put-together 3D 
Designed by Markus Götz.  Made by Toyo Glass.

02
Framework II - Interlocking 
Designed by Markus Götz.  Made by Markus 
Götz.

03
Tri(2)Cover Me - Put-together 2D 
Designed by Markus Götz.  Made by Markus 
Götz.

04
Tri(2)Cover Me - Put-together 2D 
Designed by Markus Götz.  Made by Markus 
Götz.

05
Restricting Ball - Disentanglement 
Designed by Markus Götz.  Made by Markus 
Götz.

06
Edge Corner Cube - Interlocking 
Designed by Markus Götz.  Made by Eric Fuller 
in Canarywood, Steel.

1 2

3

4
5

6



52 THE METAGROBOLOGIST MAGAZINE AUTUMN 2014

D avid Litwin is a popular Metagrobologist and 
master of the lasercutter. He is most popular 

for his sequential movement puzzles. For IPP 31 
David developed a 2D Packing Puzzle from a Bram 
Cohen concept into his first exchange puzzle. His 
Breadbox is immensely popular in a silver tin and 
case and is now available for a limted time at his 
website along with other amazing puzzles.

Visit his website at
http://www.litwinpuzzles.com

David 
Litwin
Puzzles
“I LOVE PUZZLES.  I LOVE 
BUILDING THEM, TOO”.
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FLIPPING PERFECT

SHUFFLES
Article: Jeremy Rayner          EMAIL: jeremy.rayner@gmail.com          BLOG: http://javanicus.com/blog2
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FLIPPING PERFECT

SHUFFLES
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It is a well known fact that 8 perfect shuffles return a pack of 
cards to the order it starts in.

1 - 27- 2 - 28 - 3 - 29 etc.

While playing with the pack one day I found that 12 ‘flipping’ 
perfect shuffles also return a pack to it’s original order! (note: 
right hand packet is upside down)

52 - 1 - 2 - 51 - 3 - 50

Procedure for one ‘flipping’ perfect shuffle.

With a standard pack of 52 cards in your left hand, undercut 26 
from the pack into your right hand. Turn the packet of cards in 
your right hand upside down and then interlace the cards as in 
the second diagram above, so that the original top card of the 
pack is now second in the pack and the whole pack becomes 

mixed face up/face down.

Interesting Facts

* After 12 of these shuffles a pack of 52 cards returns to the 
same position it was in at the start and they all face the same 
way again!

* If you perform an out-shuffle* instead of an in-shuffle, it takes 
51 out-shuffles to return to original state. (* i.e. card 52 goes un-
der card 1 in the second diagram above)

* The four cards at position 7, 14, 28, 49 only ever exchange places 
with each other. (see “belts” below)

* The 35th card never moves position!

* After a few shuffles the natural break in the cards afforded by 
face-to-face and back-to-back cards makes it very easy to cut at 
one of only a small number breaks in the pack.

* The cut of the playing cards being slightly different on the edges 
face up vs face down makes this slightly trickier to perform than 
a normal faro shuffle.

* In a pack of 52 cards, there are 8 “belts” of varying sizes upon 
which a card travels.

Position in pack
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12 cards...01-02-04-08-16-32-41-23-46-13-26-52-01...

12 cards...03-06-12-24-48-09-18-36-33-39-27-51-03...

 6 cards...05-10-20-40-25-50-05...

 4 cards...07-14-28-49-07...

12 cards...11-22-44-17-34-37-31-43-19-38-29-47-11...

 3 cards...15-30-45-15...

 2 cards...21-42-21...

 1 card ...35-35...

- so in the table above, you can see for example that a card at 
position 15 travels to position 30, then position 45 and then 
back to position 15 again.

* It appears from evidence in the table below that an out-shuffle 
of N cards has the same “order” as an in-shuffle of N-1 cards,

i.e. it takes 51 in-shuffles to return a pack of 51 cards to it’s 
original state

GENERALSATION

With a pack of any number of cards in your left hand, undercut 
“half”(note 1) of the cards from the pack into your right hand. 

Turn the packet of cards in your right hand over and then “fa-
ro”(note 2) these upside down cards back into the top packet, so 
that the pack becomes mixed face up/face down.

Note 1: if the original pack has an odd number of cards then half 
of the cards will obviously either be rounded down or up.

E.g. you can perform this shuffle with a pack of 25 cards, and the 
‘half’ you turn over would either be 12 or 13 cards.

Note 2: the “faro” can either be an out-faro or an in-faro.

* What follows is a table denoting the size of the original pack of 
cards in the left most column. The “order” of the shuffle, i.e. how 
many shuffles it takes until the pack is returned to it’s original 
state is then listed in the subsequent columns.

So for example, with a pack of 36 cards it takes 9 in-shuffles to 
return the pack to its original state and 35 out-shuffles to do 
the same. 

Some of the shuffles have an interesting half-way point, for 
example with a pack of 16 cards, after 5 shuffles the cards are 
all in the same order as the start, but each card is up the other 
way, effectively reversing the order if you just flip the entire 
pack. These half-way points are marked with an asterisk * in 
the table.

(You will have to double each number with an *, if you want the 
strict mathematical table, but the smaller number is interesting 
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for magic)

cards  in faro   out faro
        round down   round up   round down   round up
2             2* 2*   2 2
3             3* 3                4           2
4             3* 3*               3           3
5             5 5*               6  6
6             6* 6*               10  10
7             8 4                12 6
8             4* 4*               4 4
9             9 9*              8 8
10            6 6               18 18
11           11* 11               6 12
12           10* 10*             11 11
13           18 9*              20 20
14           14* 14*   18 18
15           10 5   28 14
16            5* 5*            5 5
17           24 12            10 10
18           18* 18*            12 12
19           24 12              36 18
20           10* 10*           12 12
21           14 7*               20 20
22           12 12               14 14
23           23* 23               12 24
24           21 21   23 23
25           16 8                21 42
26           26* 26*            8 8
27           40 20   52 26
28            9* 9*               20 20
29           29 29*               18 18
30           30* 30*               58 58
31           12 6                60 30
32            6* 6*               6 6
33           33 33*               12 12
34           22 22   66 66
35           35* 35               22 44
36            9 9                35 35
37           40 20               9 18
38           30 30               20 20
39           39* 39               30 60
40           27* 27*             39 39
41           41 41*   54 54
42            8 8                82 82
43           56 28   8 16
44           11 11   28 28
45           24 12   11 22
46           10 10               12 12
47           72 36               10 20
48           24* 24*             36 36
49           30 15*              48 48
50           50* 50*             30 30
51           51* 51               100 50
52           12 12   51 51

53           53 53*             12 24
54           18* 18*  106 106
55           72 36              36 36
56           14* 14*            36 36
57           88 44              28 28
58           12 12               44 44
59           48 24              12 24
60           55* 55*             24 24

These shuffles would not have been possible without the work 
of many of the giants in the magic world, such as but certainly 
not limited to Charles Jordan, Jean Hugard, Alex Elmsley, Bob 
Hummer, Karl Fulves and Murray Bonfeld.

I have recently bought  “Faro Concepts” by Murray Bonfeld (Ful-
ves 1977), and I see that I have rediscovered some of the same 
facts as he found back then.  Murray Bonfeld has something 
called the “Up And Down Faro System” on p11-12 which briefly 
describes this kind of shuffle, I wonder if he or anyone else has 
explored the topic any further, I’d be interested in your readers 
comments?
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“EASIER TO DO - REVERSE FLIP-
PING PERFECT SHUFFLE”

Easy to Do - Reverse Flipping Perfect Shuffle

1. Start with the pack in your hand, ready to deal.

2. Deal the 1st card, turning it over into a new pile on the left.
    Deal the 2nd card, turning it over, into a new pile on the right.
    Deal the 3rd card, turning it over, onto the left pile.
    Deal the 4th card, turning it over, onto the right pile.
    ... Repeat until out you run out of cards.

3. Turn the right hand pile of cards over.
    Place right hand pile on top of the left pile,
    Pick up all the cards and you are now ready to go back to step 
1.
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This incredibly prolific 
and popular puzzle 

designer/craftsman from 
Austria specialises in high 

interlocking burrs. 

With incredible 
workmanship, all of his 

puzzles possess fantastic 
themes and unique, 
interesting shapes.

Purchase some of his 
puzzles here: https://www.
facebook.com/puzzleisure

Austrian masterclass

Stephan 
Baumegger
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Everyone loves pentomino puzzles! Whether it is unique pentomino 

puzzles or hexiamond puzzles Scrollworkshop produce a range of unique, 

high-quality, extremely durable designs for your colelction.

Looking for handmade, natural 

wood puzzles and sculptures? 

Check out the clever pentomi-

noes, lovely cairns, modern jigsaw 

coasters, and tiny postage puzzles 

of artist Clif Nelson.

Clif creates handmade puzzles, 

home goods, and sculptures in 

his wood shop outside Seattle, 

Washington. 

He uses over 50 natural hard-

woods and stocks thousands of 

postage stamps. He can customise 

any order for you. His puzzles and 

home goods are perfect as gifts, as 

a personal touch to any office, or as 

a personal luxury. 

Contact Clif if you don’t see the 

exact puzzle or sculpture you’re 

looking for; he is happy to create 

something beautiful with you!

Link: https://www.etsy.com/shop/

scrollwoodshop

Scroll 
Workshop
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Clif loves the scroll saw. He 
loves natural wood grain. 

And he loves difficult, 
mathematical puzzles. And 

don’t forget the postage 
stamps! 

He’ll talk wood and drink 
bourbon with the best of 

them.

Pentominos

Clif’s pentomino 
puzzles are 

arranged with 
many different 

selections 
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Inspiration: Simple. Elegant. Powerful. The 

Form 1 is a 3D printer designed to match 

the creative talents of individual designers 

and engineers at a price they can afford.

Performance: The Form 1’s stereolithography (SL) technolo-
gy approaches the highest resolution available in 3D printing, 
blowing away plastic extrusion (FDM) performance. The printer 
forms layers as thin as 25 microns (.001 inches) with details as 
small as 300 microns (.012 inches) in a build volume of 4.9 x 4.9 
x 6.5 inches (125 x 125 x 165mm). Users can print parts with 
the complex geometries, exquisite details, and beautiful surface 
finish required by design professionals.

Stereolithography Technology: In the rapid prototyping world, 
stereolithography (SL) is the gold standard for accuracy and re-
solution. SL is a resin based printing process ideal for detailed 
and complex parts. A high precision positioning system directs 

a laser onto a tray of liquid resin and traces out each cross-
sectional layer, causing the resin to harden. This process repeats 
until a full part is constructed. Printing is simple, reliable, and 
quiet.

Material: Formlabs’ resin is engineered in house with excellent 
tensile, impact, and green strength, which is great for look and-
feel models, standalone parts, or functional prototypes. Over 
time, Formlabs will develop and sell an entire palette of mate-
rials for the Form 1. A variety of colors, transparency, flexibility, 
and even burnout capability for lost wax casting processes are 
all possible.

PreForm Software: Formlabs’ simple, intuitive user experience 
streamlines the process of importing .STL models from any 3D 
CAD package, generating smart support structures for complex 
geometry, and sending jobs to the printer with only a few clicks. 
Formlabs has developed highly optimized model manipulation 
algorithms and support structure generation engine from the 
ground up, so users can quickly prepare and send print jobs to 
the Form 1.
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Form Finish Kit: With any 3D printing process, there are key fini-
shing steps to get the print into its ready to use form. Formlabs 
has designed the Form Finish kit   a finishing tray and acces-
sories package to equip users with easy part finishing tools, whi-
le keeping their workspaces clean and organized.

Price: Pre orders available for $3,299 at formlabs.com. The pac-
kage includes the Form 1 printer, one liter of resin, PreForm Sof-
tware, and the Form Finish Kit.

A few in Form ative facts about Formlabs:

The Technology:● Despite an astonishingly low price, the desktop 
Form 1 printer achieves the professional resolution of high end 
3D printers that cost tens of thousands of dollars.

● The Form 1’s stereolithography (SL) technology approaches the 
highest resolution available in 3D printing, blowing away plastic 
extrusion (FDM) performance.

● The printer forms layers as thin as 25 microns (.001 inches) 
with details as small as 300 microns (.012 inches) in a build volu-
me of 4.9 x 4.9 x 6.5 inches (125 x 125 x 165mm).

The Package

● Formlabs has designed an end to end user experience including 
easy to use PreForm software (compatible with any 3D CAD pac-
kage) and the Form Finish accessories kit.

● No longer limited to low end FDM machines, Form 1 users can 
now print parts with the complex geometries, exquisite details, 
and beautiful surface finish necessary for professional quality 
design and digital fabrication.

Pre order

● Early customers can pre order the Form 1 for $3,299 at for-
mlabs.com. The package includes the Form 1, one liter of resin, 
PreForm Software, and the Form Finish Kit.

The Company

● Maxim Lobovsky, David Cranor, and Natan Linder met as gra-
duate students at the MIT Media Lab in 2009 as classmates in 
MIT’s legendary How To Make (almost) Anything class. They offi-
cially founded Formlabs in September 2011.

● Formlabs raised a record breaking $2.94 million on Kickstarter 
in October 2012.

● The Form 1 is manufactured in the United States.

● Seed investors include Mitch Kapor, Joi Ito, and Eric Schmidt’s 

Innovation Endeavors.

● There are approximately 30,000 professional quality 3D printers 
installed in the world but 10 million users of 3D CAD software. 
Formlabs is targeting this disparity.

● See www.formlabs.com for more details.
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Metagrobologist: We understand you 
began solving and saving mechanical 
puzzles in 1939 at age eight when your 
parents brought them back from their 
travels as presents. Can you recall what 
your very first puzzle was and do you still 
have it to this day?

As a child I remember the joy of solving 
wire puzzles from Gilbert boxed sets, the 
Tak-it-Apart puzzle, which was a won-
derful challenge and the Trylon and Peris-
phere interlocking puzzle from the 1939 
New York World’s Fair (Fig. 1) that later 
became the first interlocking keychain 
puzzle. 

Metagrobologist: What sort of puzzles 
did you begin to collect first and what im-
pact have they had on your life? 

Solving the Rings “O” 7 puzzle (Fig. 2) was 
a very difficult challenge for me as a 10 
year old. However even though it took 
several weeks to solve the Chinese Rings 
Puzzle, when I did the rewards were im-
mediate and profound to a young boy. My 
sister, mother and father as well as bo-
yhood friends could not solve it. It boos-
ted my ego to a new level and made me a 
life-long collector of mechanical puzzles.

Metagrobologist: The Slocum Puzzle 
Foundation was established on August 
10, 1993 as a nonprofit private museum 
building near your home in Beverly Hills, 
California and you contributed over 
30,000 puzzles and 4,000 books. 

What inspired you to provide this won-
derful gesture to create the largest as-
semblage of its kind in the world? How 

has it been received over the years? 

When I retired from my job as a designer 
of cockpits for the latest military fighter 
combat aircraft at Hughes Aircraft Com-
pany in 1993, I realized that I wanted a 
permanent home for my entire collec-
tion of mechanical puzzles that would 
keep together all of the puzzles, my li-
brary of 4000 puzzle books and my files 
of research on the history of mechanical 
puzzles. They must be preserved but 
available to the public and scholars and 
used by all of the departments of a Uni-
versity as an educational resource for 
classes and for research. I also insisted 
that there must be a permanent display 
of all ten types of mechanical puzzles and 
at least 25 different “hands-on” puzzles 
on tables for visitors to solve.

An
interview with
Jerry Slocum
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Metagrobologist: Your Mechanical Puzzle 
Classification and Taxonomy is widely re-
garded as the main Puzzle Classification 
system. How and when did you first devi-
se the ten classifications? 

By 1979 my collection of puzzle consisted 
of 3017 puzzles and I needed some way 
to organize and store them so I could find 
each of the puzzles when I needed to. So I 
devised a taxonomy, partly based on Pro-
fessor Hoffmann’s book. By 1985 I expan-
ded it to include additional types of what 
I considered mechanical puzzles. This in-
cluded puzzle vessels, impossible objects, 
folding puzzles and vanishing puzzles. 
(See Classifications below)

Jerry’s puzzle classification is now used 
by many collectors around the world. His 
ten primary categories for mechanical 
puzzles are as follows:

1. Put-Together Puzzles: The princi-
ple object is to put the puzzle together 
Examples are two-dimensional assembly 
puzzles such as tangrams, Anchor Bloc-
ks, jigsaws, “T” puzzles, edge-matching 
puzzles; three-dimensional, non-in-

terlocking assembly puzzles such as 
“Soma”; matchstick puzzles; miscella-
neous put-together puzzles such as “Ins-
tant Insanity” and puzzle rings.

2. Take-Apart Puzzles: The principle ob-
ject is to take the puzzle apart. Examples 
are trick or secret opening puzzles, such 
as puzzle boxes; secret compartment 
puzzles; trick locks, keys, matchsafes and 
knives.

3. Interlocking Solid Puzzles: The object is 
to disassemble and then reassemble the 
puzzle. Examples are figural puzzles (ani-
mals and objects) and geometric objects; 
three-dimensional jigsaws; burr puzzles; 
keychain puzzles.

4. Disentanglement Puzzles: The object 
is to disentangle the pieces and then 
put them back together. Examples in-
clude cast iron and sheet metal puzzles, 
wire puzzles (such as Chinese Rings), and 
string puzzles.

5. Sequential Movement Puzzles: The 
object is to move parts of the puzzle in 
the correct sequence to solve the puzzle. 

Examples are solitaire puzzles, such as 
peg puzzles in which the pegs are remo-
ved by jumping; counter puzzles, in which 
counters or pegs are rearranged by jum-
ping; sliding piece puzzles, such as the #15 
Puzzle and other sliding block puzzles; 
rotating piece puzzles, such as the Ru-
bik’s Cube; maze and route puzzles; mis-
cellaneous sequential movement puzzles 
such as the “Tower of Hanoi”; mazes and 
life-sized labyrinths for people.

6. Dexterity Puzzles: Manual dexterity 
is necessary to solve these movement 
puzzles. Examples include throw and 
catch puzzles, such as the cup & ball; ro-
lling ball puzzles; maze dexterity puzzles.

7. Puzzle Vessels: The object is to fill a 
vessel or to drink from a vessel without 
spilling. Examples include puzzle jugs and 
fill-from-the-bottom wine pots, teapots 
and pitchers.

8. Vanish Puzzles: The object is to exp-
lain how an image has changed or a part 
of the image has vanished. The prime 
example is Sam Loyd’s “Get Off the Earth” 
puzzle.
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9. Folding Puzzles: The object is to fold a 
paper or hinged object to form a specified 
pattern (both two- and three-dimensio-
nal).

10. Impossible Puzzles: The object is to 
explain how an object was made or why 
it behaves in a seemingly impossible way. 
Examples are the arrow through a glass 
bottle, or a ship in a bottle.

Metagrobologist: How have you enjoyed 
developing the museum and the online 
database of the collection at the Indiana 
University Digital Library Program. 

My satisfaction has been the way the Lilly 
Library has treated the puzzles; to display 
and preserve them but at the same time 
make all of them available to the public 
under controlled conditions. (Fig. 4) And I 
really appreciate their hard work to make 
over 24,000 of them available online with 
photos and data about each puzzle. The 
number and types of inquiries that the 
full time Puzzle Curator, Andrew Rhoda at 

the Lilly Library and I have received is very 
gratifying. And the number of internatio-
nal and American visitors that have used 
the collection is rewarding.

Metagrobologist: 
What is the rarest 
book on Mechani-
cal Puzzles (MP)?

Many early ma-
thematical recrea-
tions books from as early as 1500 include 
several mechanical puzzles, but the first 
book with a more comprehensive me-
chanical puzzle content was written by 
a famous magician, Professor Hoffmann 
and titled “Puzzles Old and New”. A large 
number of dexterity, secret opening woo-
den puzzles, put together puzzles, string 
and wire puzzles, matchstick puzzles, 
solitaire puzzles, mazes, counter jum-
ping puzzles and even impossible puzzles 
were included with their solutions. The 
book is occasionally for sale from magic 
book dealers for several hundred dollars.

Metagrobologist: What do you consider 
to be a good puzzle?

To me the best mechanical puzzles have 
very few pieces and are diffi-

cult but not too difficult and 
should be solvable by a good 
solver in minutes, not hours. 
Puzzles requiring an unex-
pected and unusual move 
that can be found by logical 
analysis are the most fun 
and the most gratifying to 
me when I solve them.

Metagrobologist: What cate-
gory of puzzle does he find 
hardest?

‘‘The Slocum Puzzle 
Foundation was established 
on August 10, 1993 as a 
nonprofit public benefit 
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As I age I find string puzzles the most 
frustrating, 

Metagrobologist: Why is there a domi-
nance for difficulty over insight in MPs?

I do not agree with the question. I sug-
gest you try a wide variety of mechanical 
puzzles. If you examine the puzzles that 
win the International Puzzle Collectors 
Party (IPP) Design Competition, I do not 
think that difficulty is the primary criteria 
that defines the winners. Most designers 
try to design the level of difficulty to a 
“sweet spot” between too easy and too 
difficult. It is not hard to design an extre-
mely difficult puzzle but it is not much fun 
for most solvers.

Metagrobologist: Why do you think so 
many people concentrate on burr puzzles?

Of course there are many solvers and de-
signers that primarily enjoy burr puzzles, 
and I made hundreds of them from Fili-
piak’s and Wyatt’s books as soon as I pur-
chased a table saw in 1955. However I do 
not believe they outnumber the people 
that enjoy other categories of mechanical 
puzzles. 

One example is the Puzzle Crazes that 

have occurred sin-
ce 1800. The first 
Puzzle Craze occu-
rred in England in 
1817 and it invol-
ved two-dimen-
sional put together 
puzzles called Tan-
gram. 

The second Puzzle 
Craze in 1880 was 
the 15 puzzle, a se-
quential movement 
puzzle that was im-
possible to solve. The third puzzle craze 
was a dexterity puzzle called Pigs in Clo-
ver in 1889 and the fourth and most re-
cent puzzle craze was the Rubik’s Cube in 
1980, which is still very popular.

For at least 25 years I collected all the me-
chanical puzzles that I could find and my 
data base has 4508 two-dimensional put 
together puzzles, 2797 wire puzzles, 2351 
sliding block puzzles, 2275 rolling ball dex-
terity puzzles and 2244 burrs. 

The IPP 32 Puzzle Exchange in 2012 in-
cluded 30 two-dimensional put together 
puzzles, 16 three-dimensional put toge-
ther puzzles, 9 secret opening puzzles 
and seven burrs. And the IPP 32 Design 
Competition included 15 two-dimensio-
nal put together puzzles, 14 sliding block 
puzzles and 13 burrs, which tied for the 
third most popular puzzle type in this 
competition. 

Metagrobologist: Can you suggest a rea-
son for the lack of Chinese collectors?

I defer this question to Wei Zhang, a 
Chinese-American collector of puzzles 
and author of puzzle books and Chinese 
puzzle exhibits. She and her husband Pe-
ter Rasmussen frequently travel to China 
and know many Chinese Puzzle Collec-
tors. Here is their answer to your ques-
tion:

“There’s no lack of Chinese collectors, and 
there are many events and publications 
that cater to collectors. Traditional Chine-

se culture has great respect for antiquity, 
and people with means have collected 
antique objects for thousands of years. 
Traditional collections include expert-
ly crafted items made of porcelain, jade, 
bronze, wood, ivory and other materials.

Collections of scholar’s items might inclu-
de old tangram books, dishes, sets of pie-
ces, as well as other traditional puzzles. 
Many collections were lost during the fo-
reign occupations of the late Qing dynas-
ty, the wars of the Republic period, and 
the chaos of the Cultural Revolution. But 
today, with more people than ever before 
having the resources to purchase and co-
llect antiques, demand far exceeds supply, 
and prices have risen to astronomical le-
vels.

As for any lesser degree of interest in 
puzzle collecting within China, we think it 
is mainly due to language differences and 
the fact that China was relatively isolated 
and poor during the period when puzzle 
collecting started to become popular in 
the western world and in Japan. The ol-
der generations of Chinese puzzlers were 
intellectuals who may have had the in-
terest but not the means to accumulate 
collections of puzzles. Because they lac-
ked precision machinery, the puzzles they 
collected were often homemade and of 
poor quality. 

They were also handicapped by a currency 
that was not convertible on the interna-
tional market and travel restrictions that 
prevented them from attending meetings 
with puzzlers from other countries and 
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made outside of China.

Now there is a whole new generation of 
Chinese puzzlers—mostly Rubik’s cubers 
who have expanded their interest to in-
clude other intellectual challenges, inclu-
ding cube variations, Suduko, and traditio-
nal and modern mechanical puzzles.

These young people read and speak Engli-
sh, have unrestricted access to the Inter-
net, and are much more likely to travel 
outside China. Those who travel to other 
countries bring back high quality puzzles, 
and some of them are creating puzzles 
of their own. Many of these young peo-
ple are unaware of China’s puzzle history 
and are fascinated when they see antique 
Chinese puzzles for the first time. Howe-
ver the supply of antique Chinese puzzles 
has been exhausted, so young Chinese 
puzzle collectors are most likely to fo-
cus on the latest, most challenging, best 
crafted puzzles, just as western collectors 
do.” 

Peter Rasmussen and Wei Zhang

Metagrobologist: Would you like to see 
more people researching the history of 
MPs? 

Certainly! Very few puzzle collector’s re-
search the history of puzzles, and it is fas-
cinating to find the origin of mechanical 
puzzles and to discover ancient mechani-
cal puzzles.

Metagrobologist: If you had only one ca-
tegory of mechanical puzzles to collect 
what would it be?

Secret opening puzzles.

Metagrobologist: Who do you admire as a 
puzzlemaster and designer? 

Two puzzle designers have revolutionized 
entire classes of mechanical puzzles:

Stewart Coffin made enormous advances 
in the design and crafting of Interlocking 
Puzzles and Akio Kamei has added whole 
new class of secret opening puzzles.
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Oscar van Deventer has designed many 
new puzzle concepts, especially “Twisty” 
sequential movement puzzles. 

Kagen Schaefer has won numerous 
awards for combining mathematics, art 
and different types of puzzles into ama-
zing new puzzles.

Metagrobologist: Who do you consider 
the best puzzle solver to be? 

Wei Hwa Huang is consistently the best 
puzzle solver I know of.

Metagrobologist: You have written a 
wide variety of periodical articles about 
puzzles and puzzle books. What can you 
tell us about your new book. 

It will be about my most exciting puzzle 
discoveries of secret opening padlocks 
and a puzzle safe designed and made in 
the Roman Empire during the first cen-
tury A.D.

Metagrobologist: Who do you consider to 
have contributed most (besides yourself) 

to Metagrobology and the history of MPs?

David Singmaster, Dic Sonneveld and Die-
ter Gebhardt.

Metagrobologist: In your experience, 
what puzzle-has been most successful?  
What do you think made them a success? 

Rubik’s Cube has been the best selling 
puzzle of all time with over 300 million 
sold. The cube shape with each side a 
different solid color and the elegant me-
chanism that is very mysterious and sa-
tisfying and enables the solver to rotate 
parts of the cube in all 3 dimensions. It 
also allows you to solve one side fairly 
easily and that challenges you solve the 
entire cube.

Metagrobologist: Lastly, How do you see 
the future of puzzle collecting going?

The future of puzzle collecting is very ex-
citing. The availability of 3 dimensional 
computer design programs allow very 
complex shapes to be made very easi-
ly and cheaply on the amazing three-D 

Printing machines that have already had 
a huge effect on the design and manu-
facturing of interesting new puzzles. And 
we have just seen the beginning of this 
revolution in design and manufacturing 
of new elegant mechanical puzzles. The 
future of puzzle collecting has never been 
brighter.

Metagrobologist: Thank you Jerry, you’re 
a gentleman.


